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[11^312] 

miimiz9\-^mm:<Dm^co^Ti}^^^m^h^ i ^\-u^=Fi>z^-r^mm^^^mtiiL. m 

-< ya,-xmm\Bimt^mmm^u\'S^mmi>zmm^tLxwsi^mM(7)mit^^^n^ 

^mi^mmmmxh-yx . 

mmmiz^mmm:cop}i^i7)^=f-t-^-^m^hm i ^'hM^t^^-t'^mc^^fi^i^ai l. m 
mw^mj^'^xmmmmcomimm^mo z t ^mwLti-^^i^^mmm. 

Buiem 1 ^[■^^'f-^zmm-r^^^-^^'T-^^L. mie^-^^g^tiH-jis^ i ^i-^^^r-iz^ 

mriBm 1 9[^^^i^m^<r>mmimmi>zii\^xw, i «EEtc$^xi>j'hsc«?x'^b o . 
Mix*^ 1 mm<^^ii^>>mmm.. 

laism 1 mm±mm<7ymm,s.x';h 0^2 mEti€i!^«JET-j) 0.^2 j'hasiffi^ iii'i-gem 
Byi£^ 1 mjE{imj®«ET^b 0^2 mmiw<^t^im&xh 0,^2 ^'hsss^^ti^^^ > 
^ 1 ^^i-spjs^ii^g^^T)^'^ y vm^cD\^co—:>x$) 9 . Huie-oo^'^ y ¥iQi^immm 

[if ^3111] 

mmK^mzmt ^i^x-h ^m^t-t^mim i o tm<7>^W9mmm.. 
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iif*Jii4i 

MiDjfSfc . mam 1 mm^s^comm^^^f^m2mm\si^t , mumm.<^f\-m^<7)\^ 

OTiem 1 i'l^^^iim 2i!nais]ss<7)i(,f^:K.^t2ij v^TH 1 mmz ^ix. 
Huien 2 2 mjE $:^tt . 

Mia^ 1 i'h^^ti U y VWf^crymkmzm 1 mffitc^ix^ 'J -fe •/ hl&?T'$)S ^ ^ 
com 1 5'hM^fcm2i'hM^fc ^f§i!-ri.StjLS^fc . ^WL, 

^m^zmi^ 1 nmm'i)m^<7)mimmi}-i^mmmKiz$^itt^<7yt:tkiii Lx^tiizm 

^\-^m^h3\^m^tih t ^m^m, \ 9m^im<r)y=y y Yi^T\.zit^x^wmm.(7) 

mm. 

flutes 2 mmmmimMmi^zm^Rv^m # ii^^fg^r^fii^tt^ ^ o x-h o . msm i ^ 

[00 0 1] 

ATA (ATT^ ^y^^^b ) ;i7-KX{±CF ( 3 ^^n"^ h 7 ^ -y ) ^- 

«co[56ih t L < Ji T - iJ' fl IH ^ "Ttgii-r -g. Mt^iiffl L T ^r^^StlitcM^ ^ , 
[00 0 2] 

FXa-y hi:m-^ATA;&-K^(7)3;|*Zit^§l^i*§^ajl::{i7&-HF«=|-C'r;>r'> 
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[0003] 

!t#ia2 00 0-9 92 1 S^^fg (05) 
[00 04] 

[^Bfl*^Jff;^LJ;dk-raiiS] 
[0005] 

:H^ti^W^i.z^j: S , A 4 T^T co:!-— r/^i7)iai£{4^tgTJ> S , 
[0006] 

t ij^T^^jf?- Ymm^mm^zitm^tih^i^m^m^mm-th ztiz$>^, 

[0007] 
[0008] 

^mmm%mjj^\z^<r>mym^hW\mts:m^\t^mm<n^ 

\,Z^j:hX'h^o. 
[0009] 

[ WM^mm- h fzi^co^^ ] 

[00 10] 

C 1 D ^i4£3«^ilSj^J;t(f;*-h'S:tt^^a ( 1 ) (4, x-xfWHSg (4 ) 

i:»lslg& ( 5 ) ^*L3'l-SP§lffifia|x.{SX?-h'Xa>y h ( 1 1 ) iz^^tlxm^nMco 

mi^^^if^, :^-Y3\^^^i>zj:hmMmsii,zx&T-m^imn't^mimmb lx. 
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^c^mmm^^mmmizA- -y h(^¥m<n^=f- ( p k p v s 2 ) f)^^-!&mthm 1 
i'hgpi^^ (HI. F V s 2 ) t3^-r-i>m{a^-fb^«!tii mimmco^mmmz^rum 

[00 11] 

ij- K^o .y vti-*h<r)wm:^^ms\\izti- h'^n -y hom«603g-?*»4,^iit-r-&^ 1 n 

[0012] 

V Xn -y h*-^C7)mW^WHr|tZ;^?- HXn .y hm^^O^^i^^/^^iH-T-SH 1 ^'h 

M^(c^T^«{2^^l:&^ait, mi!Mls]gSMi.iff-^->''^v:7-IlIgS (3 0) ^im^ 
^mi£-tztf}^x'^. ^comi>Z'^^^>im^^T-t^zti}mmz^j:h, ^-r-i^'Jt^yr 

[00 133 

mM?Ml9\-^m^Lzmmt^=t~^t^ (H2) Sr^ltS, MIB^-rJ'iSg^aBulEmiJ'h 

m^iz^-r^mm^itt::*'^:^ hmmiz=t~:!^«smt,z-r^^=i'Th^ . 

[00 141 

mt::mimfft3$fL§'J-fe-y h^T'S>'5. MIE'J -fe •/ h31IT{ill23'l-a5^^^ ( H v d ) 
[00 15] 

m2mmt lx, m?^ii^sis^immmmcDmmmi>zi5^^xmimKiz^tih^^ 
m'vh^. mm^t^wf^2n^m=i'izimm=f^ifLxmm-^ti. miim2^m^ 

[00 16] 

±Md^im/m2mm^zt5\,^x. mEmimKim^(7)mim& (gnd) T3bom2^ 
mitmmmm ( v d d > ts> 0 . m2i'[-s^QTim^m,WQ=F ( h v d ) t-^i> . -e^T^it 
T-S) ^ T t> i V \ fip*> . ifrie^ 1 mKiimwMB (vdd) x'$>om2 mmm^comm. 

«JE (GND) T-fcO. ll2 5'ha5«^{i^^7>'Hiiffi (Hvs) T'S>-|., 
[00 17] 

mMMmmmcomsmmt lt . m 1 j'hgp^tiisiscfio:?^^ >- ksst ( f v s 1 , f v s 

2 ) C0i*|<^-o ( F V s 2 ) T'$> 0 . BuiE-oc0i5^7 >- K^^tiStn:^^^ ( 7 ) ^ ^ LT 
mjiaS^ ( F V d ) tLl) « 

[00 18] 

wmmmiii(7^nti<7)mmx'$) -oxt. mwMi^mw:^}- k x q -y h co^jsss^^i;^ t 

[0019] 

i3:i^mmt<T^m^^^^v>:fi~\<izmm^ti^^. wnmi^mimMmizm^Rr/ 
y^-xmmtm%i-^mt^=t'ji>zicirp(^vmm^'^ommm^ (4) -cs,^. 

[0020] 
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mti^^^ LT t mn^mi<^^ ^t^j-t /i-ijm ht^w 

[002 1] 

[0022] 
[0023] 

■f-^miMESg (4) fc. BufemmaiHlSSeoSiJffll^^(t'g.ll23!afilt5]«& (5) fc, m 
%m^<ry^m^=^(;^t\<ry% 1 ^^hSP^^ i:m2i'h§Pi^^ i: ^t^^^-SStii*^ ( 7 ) i: . ^ 

^■ti.. Byiami5'f-MT{sm2^!isii]s&ioi!jfm^i3fcv^-cmimjEt3$fL-i.. huIeu 
m<Dm^^j:i^x'h^. 

[00 24] 

ifria^ 1 i'hgp^^ti. mtii\ u «y hjgs^co^i^f^tcm i m&iz^ti^ u -ir -y h^=Fx 

[0025] 

0!l;t{f1yiem2^a0S&(immWl:i?i*S.Uf»^ii;^nrfg=2rWfl'ffi^^: U D . BuiB 
^ 1 9mMmi9VW>4 >9y :i^-:^mnhmUTmmL?i^ 'J t 'J $«JW^fi= 3 ®J 

[0026] 

^wm^i,zm<r)m.^.^zxh^w^mmm.muff}- FMrn^^sji. 3'hgi5^a0ij;t{f 

3M^{±itiscc7)i?'^ > ]<m'F<Df^(7)—^x'h^ o HuiEm 2 m'f-iimm^^xh h „ Buism i 
«iassti, HtiiB^- Fxo >y b*><i>M-r-g, t^:^- Yy.u y ht^i^c/^mwMiktimm 
^ti^ntuzmm 1 ^m^'¥tm^<7)mtmKt-i^mMmmz^it-t^co^ritktii tx^ti 

t^m<7)^y > Ka^icib^T;^?- h'xo -y h<7)nmm'ij^^(ow-<^m^ti^wm^^ 

[00 27] 

[^BJC7)||]!f£c7)Jg^.] 

, |nl0t^$fL?>75-yi/J.^^:iJ;&-F{i0IJi.{±'PCMC IA(Personal C 
omputer Me ir-.o ry Card International Assoc i 
a t i o n ) c7)^f&tcJpi8lL!^v:P C;^- b'O— . 
[00281 

7v>y>-^^^'j7>-h'l{i:^-K^2t3-f >'^:7x-XSS^g|53, ayVtl-yAR 
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d . WU^<r>m^l-W 1 nffWO.'ihixh . fi-^iS^ H 1 -H n o -y 

d . ^Jft^gi^P V s , Kr -f h^i^P c d . mfWmri^^^=f-P 1 -P n*i|g 
ft^ix-l., <5iJ;e.(J";:7-Kxc?-y h 1 l{ic7)-<y^:7x-XSS^P vd. Pv Pc d. 
Pl~Pn{itry, ^^iJ;^-K{lco^ y^7x-XiS^Hvd, Hvs, Hcd. HI 
- H n (i t" VifimX ^M^^-MZii-^XmL^fX-h . 7fs~)VXmL%iV h^V-^y:^- 
^ffil^Hvd. Hvs. Hcd, H l-Hn<^)5feJ^g|5{i}i5;i^>/lTV^i,. t-ydf^^S^il 
^-f >'^7i-X3ST^Pvd, Pvs. Pcd. P 1— PnJimi^^S^^P vd. Pvs 
05t5ffigB*-'fii>l?ai$iX. 'ei7)<J:{Zfi-§-J^Pl-Pn, ;<?-Kx'fXi?h3S^^Pcdi7) 

[00 2 9] 

;^-KXD-y h 1 iCO-f >'^7x-;:^affi^P vd, Pvs, Pcd, PI— PntiH^^ 

Hl*l-C;&- H-r •riJ' h^Si^H c d{±r;U^'>>'$iL. H^n / h p^gPT';??- H 
T^T^^h^Pcd {i7-;Pr •/ r $ n ^ , X7 - F a V M ^ U - K 1 
^ixTluWJCSS^H c d i: P c d;{?-'tg^$ii^ i: ^- Kxa y M 1 iO^^P c d^m 

1 1 ^<7)^ 7 i-Alll^^S7&^^- h'c7)SI*^^^aj LT^^ H 1 l^i&^^i!a<7)««& 
^rraitfe-r-S. . > ^ 'J b- 1 C7)5I§^^ i^ti5feCCBaia;*- Kr^ t^^' h^P c d t H c 
d^^^J-fit-r^C: tt=J;-oT;^-h*::?.n<y h l liO-f y:S^y aL-X^m^mmm'T'i}^mMm 
mz^tL^<7)^tktii-th:itl,zi:^A'-\'^\^^^^miii-t^. ;^-HXn-yM l<7)>f 

[00301 

:>i^V^-Vllzi5\,^Xayhx:i-^4m/yy'yi^jL^=tV StSmaS^H v di:^^ 

-7 4{±:J^ah^Si:iO>f >'^:7x-J<.SiJ^^m^. ^i^^^^-yv-iPt^U 5l>zML^=t 
')^y^y ^-xmm^^^o , 

[0031] 

7 ^ -y a;>( ^ U 5 {4 , ii^"sri£=5:^^cO ^ U -t:;U*^' v 

mzi^m^tixm^i.{fhfifzyxn-^^y':/^~hm}^^yh^-)]^y-h (v-h^ 
jg^) S:^^^^•y^?K^'-h^iJS^:$i^^„ mui^-Ymzn.(m:m±^mMLxy 

y hu-}vy- V i}-hmzmmm&.tmm^ti. z. <mmz^ o ft fgieis^^r a . 

[00 3 2] 

-k>^$liiai-r-i>, ^J;t{f. 7^-yi^i^^U5c737^-^'Mli^-fe^^mfi[T-r^-b;:^^tgt; 
[00 33] 
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I. . n 1 comx'um^i^'Fn 1 i}imMm'¥-ii v d izimm'^7xr)\^T -y r^ti^ . fi^ 

[0034] 

m2i,zii^^v/7-¥ii3^:^'-V7t-^^hmmi oizmm^i\x\'^^mE^^^-t. 11212*5 

y^ti'J-fe-y hlSmiit::^>'^^tI$fLTU-fe y hSS^^P 1 ^Ci-U^JUlZ^^fzihCD 

[B\^^m^m^mz^.-r t cox-h i. . 

[00 3 5] 

1 0*-4.^^'J^-F 1 €r^l#fe>I^ h-r-Sfc. 5fe-rMt3^-h'x^x^ h?g^Hc d 
i}<A-VXxiyh I lOmi^T-Pc d;&^^^ML. h^H 1 0 iO/?- y 

b cj-^i4ig^ p V d tzm-'SSj^^mii^^i^^ff ±-r-i. . mi^mmcDm^tim±^tLX 
hti^x h^s 1 omcommmi^mztii'r^w^mm^^iz^ o . sii^tzffi^p v d 
. H^dcomMmmmr-t^t>zittm^mm^^i}-:b-^. ^comiz^^r. ';-t-ybs^ 

H l;<?i^-H;JxXh^ai OCOfi-^^^P l*-4>m-ri>. ^^ItCiD. U-fe yhSl^H 
l{4ati^«^7^/^LTm^!imSVdd;&^E^lJ^$fl.. M>f K/HzSlc^ili., U-lr-yh 
liO^N-f ^^;M47>y^ll]S&2 2tz«^i$§ix. 7 >y^lHlS&2 2cOJll^>fi-f-2 3tcJ; 

3&»ilT^-KXn.y hi ICO^g^Pvd. Pvs*»4>^t>;^-KlfiO^Hvd, Hv 
[0036] 

m^m-^23^iy^'yiy^^^V 5C0'J-t-yhim (reset) -T-J)^. 75-y£^^^ 
^ y 5 {4?l^'*MXt4«# Ji^^^O^+T y ^ -y hftWT^;-- b . ±(f 

Mzid LX'fT^iyti^t-r^ t . »#±ff «!afc{±iim*t> L<i±^tit,ziS:\,m^^m<r> 

^=^0 'tMzMLxm^^m^ji.^^'fjommx'h^ . m^m^s^i^tii. m^j^^^m-ms 

-m<^hmmx'hh. '7-Yu^mzm^Rx/mThi)^f:hfi^^^i.z. y-vrnzm^m 
mm^zdin^^jnh m&m\,z\t^x ±^<tf:hfzib. ^^imE^^'^sa b^j:^x\^h>^ 

nKtfi%mSAmiz^j:-oX v ^ ^ p< ^: y -b^uco l # v ^^«E&iE«ffil3-r -S. i i: tmmx'h 

a.j<^^j^-¥Hi. mwmii^^'^^^izmm^ti^miz^ x-^om^^+t-^a^: 

[0037] 
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. .ic7)«i^-c'{i. m5i^\yy^'mmmm^my'^fz-ntm\.Mtm&^'i%t. ^a:>^cr>m-[^m 

<7)t&^t:7^.yi^^p<^ ij 5tc>ft-ri>'J-t-y hfi-^ ( s e s e t ) LT^;i i 
^\ i^O'J-fe-y hfi-t ( r e s e t ) ^^T"^- h Sil/ih §?fe'i«X{iS§S.;^M4' 

^ L T {±aifi*i; i ^ T^m^^^ i: =0: ^ ct 0 , T - ^ M:^^^(ifB ^ * U >y 
[00381 

m\y y i/o-fe y b t Mzm^RX/M^ jh^mm^^(nT^^^ =^ U -fe;^tc5tr 
[0039] 

P25.t/f><^ 'JS«JPfflc7)v-< ^na^b-i-^ 2 0*>'^Jt<^iiTV'>i., v^f :7^3i^b•i- 
^^{C-ri.*-lf*-€:^^-r-5.^Ci6C0i£^f -y h^l^-r-i.. d^^^f-y hfiltM "1" T' 

:^3ftS« (AND) y-h2 \ \>ZXti^iX. ^COli!,tl^Dm.^-yi-mm2 2cr,^vi'y^'m 
^T'^ftl., DM7>y^[lIS&2 2C0-f-^^^D{i«S®^Vs stC^i!$fl. ^cOtUti 
ffi^Q*>i^7 5'yi^A^*'Jt3^'i.'J-lr-y hfi-^2 3 ( r e s e t ) *sai:'3§ix-l. . 7 
^-yv-jz-^t U-;^f-Hlii;<7-H::^a-y M HzMLXiiM(7)mm^ff^L^j:^\ ^n- 

^MSf-y htiMffl "0" aS$ilil{f iV^. 
[004 0] 

m5^ZimT>)mcr>=t-i^^^^mffzmi}^^^ti:h. :7 7>yi/i^^U 5icm-?.^T 

>>m<^^mi^mm<^-\^yi-^:x.h^mi otzi,^(>it%>(>zii^ m&^^i^^Hiizi^ 

mth^-i^f^H 2 5r^(t-S.« Huifi^-^ag^H 2{i:Hyiei'hgP^§^^H 1 l;^-f 
-ftSr^^-h'^^xh^ai Olzt::i^-srtgtz-r'I.^^T'S)S. ^imctO. ;^-F*;^h^ 

[004 1 1 

s\,zmm=?-ixy)V^-^v'SifLh. fl-^ss^H 1 

t\.h y-tr-y h{i-f-RST{i±iei:{4iSt-o-l/'<;py\°;U>^X'U-fe-y b^JS^J^L. -e^O 
Xy^Mzm^^fLh , 116 ^ y X?- H 1 75«X^- h^lB 1 0 t^^^fi 

x\^h^^^'t. :L<mmzii\^x. fi-^as^H i{imismjEvdd^*Kit-r-s. n? 

-HT^'^-ri? h^^^Hc d*>^-H^a-y M 1 ^0^05^^ P c d3t)^A>i^ML. ;^-b';i^ 

a h^a 1 0 - K 3 > b n-^ 4 {±sg^ p V d izn^hmwmwr^^^^w^-th . 

»jf^«i!SiO«i^*i#:±$ix-C i,^- Y^^T. b^a 1 0{Bi|comi!f.e^l&^{::fcftl.=^^^4fi!c 
:^tcJ: 0 . P V d , H V dcomj!g«flE*^'iST-r'&CC{iJt«?Wl^PBl*i*^*-|> , ^ 

5fe-f. fi-^SS^H b^Xbi^ai Oc7)fl-^^^P l;<,»<s>m-r2,. Clil 

^^M, WtW\(r>xi-V^)V\i=yv^mh2 2\iZ^^'S:iX^ y 'y^m^2 2<7)iii-Jim 
^2SI,zJ:'oXy^'yi^^^^V5l,zmTiimt^^^^ti:B. Z<Dm. Mt::^^U;&-b' 
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[0042] 

v<r>B\^ik^ i>zj:^m^t&f-H i comiiL^-it^mii!,-th}^.i±±iicr)mtmmTh o . ^ >- 

3>ha-^4ii, ;<7-K7f.>?.h^Sl 0*>4>^^ U^-H 
J: 0 -r-i) i: # . ff-^i^^ H 1 coi^^JUi-Km^^tL^h t . 7 f-InlSS 2 

5 t3mjSaIBff(7)^^^^-r 7 7 ^' -b ^ r K l^X^^Wth . 3 y N n- 5 4 i±maiJ5 

Ami; Buie7 ^y^^ju y^L. mmm^(^-^m^mm t . miisigBr*^^^ tztt^i 

[004 3] 

:^~Yxuvvi it-h<n^\^m%-^]i\cr,mcn^mmz-:>\.^xmm-t^. m9cr)mx'\,i^=^ 

0. 3>ha-^4{i'ec7)«{5^^l:tzjEE^LT. ^-r-S^^-K>rin]g§3 0 ^^^-t^rX 7 

>r@gS3 0{i:7C<r:7 9.y>'a.5(C|*Ii^$fLTV^S to. ^{i-^illimciiiS^^IJttiT) 
[0 044] 

^flh, nm\lz9^^fihyyvly:^.^^'J:t}-Y\mUmMC (Mu l t i Med i 
u m Card) cryW^lzmmf^ . 
[004 5] 

y^'V>':>.^=t^J:^-¥l\i:^--Ym^2\,Z-{y9ys.-X^U3. n>'ha-54& 

vmmwt;M*&t/»s.^ifrig^^»^tt^^: 'J o-aT'S>-g. y^v i^j.^ t u u 5 

'^(^mmRv:'mmmmiy<'^'):f}-Ytmm-thMmz%'>xm.^^Kh. mui. a 
y9 y ^-xm^^3\<z\mMm^F v d , tgtfiss^F v s k f v s 2 . mfw^cnm 

■^ffi^F l-F4*^'i&{t'oiiS. ;^-K;:?.n.y h 1 1 t;{i-?-ii^>tz^iE-rs^g^^i: LT . 

P V d . i^l^P V s 1 . P V s 2 . S-l/f^Ofi-f-S^P 1 — P n^i^tt ^> 
iX-l>, ^Jx.(i'^-H>!.a-y h 1 l{BI|^>f y^yx-X5^^Pvd, Pvsl. Pvs2. 
Pl—PnJit-y. ;'<^'J;^-F{il^O-f y^:7x-;^^^Fvd, Fvs 1 . Fvs2. 

V \ A\t\:vifw&^fth^mX'oxmiSL^f\.h. ^rnxm^^fthmm^m-v w 

d. Fvsl. Fvs2h. rilt;M0-rSSMi^^ y^J'T^i-X^^P V d, Pvsl 
. P V s 2 i: (^tm^'TtWii. Fvd, FvslhPvd. Pvsl i:£Og^i^^M*-'F v s 
2i:Pvs 2<7)^^:5)-SitcJt^T5fei:$n-l>, S-^l>t2, U ^- H 1 Kxu y 

M 1 i;i?A-r^ # , Pvsl, Pvd^^^tzF vs 1 . Fv dH^^^L. -eofitiP 
vs27!)SFvs2Wiigg-r^. 5l#fiC< P v s 2*iF v s 2;<?^ii>:Ji-Si t 
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Abstract of JP2004295724 

PROBLEM TO BE SOLVED: To provide a semiconductor processing device 
such as a card type electronic device wherein a trouble by power 
supply interruption due to card drawing is relatively easily solved. 
SOLUTION: This semiconductor processing device comprises an interface 
control circuit 4 and a processing circuit 5, and it is installed to 
an external device, e.g., a card slot 11, to receive an operating 
power supply. As a first form for solving the trouble by power supply 
interruption by card drawing, the interface control circuit detects a 
potential change caused in a first external terminal HI which is 
separated, when the device is drawn from the card slot, from a 
predetermined terminal PI prior to interruption of power supply from 
the card slot, and instructs an end processing to the processing 
circuit which is in operating state. Accordingly, the semiconductor 
processing device performs the end processing by itself before the 
power supply is perfectly interrupted. 
COPYR I GHT : (C) 2005. JPO&NC I P I 
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BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a semiconductor processing 
system such as a card type electronic device represented by a flash 
memory card conforming to the standard of the ATA (AT Attachment) 
card or CF (Compact Flash) card, more particularly to a technique 
usable effectively for preventing data damages to be caused by 
ejection of the semiconductor processing system undesirably or for 
enabling data recovery during an operation. 

[0002] A pulled-down terminal in an ATA card and a pulled-up terminal 
in a card slot that correspond to each other are usually used to 
detect whether or not the ATA card is inserted/ejected in/from its 
card slot. If an ATA card is inserted in the card slot and the 
corresponding terminals are connected to each other, the terminal in 
the card slot is grounded, then an interface circuit in the card 
slot, which monitors the terminal, detects the inserted card, thereby 
beginning supply of an operation power to the card. When the card is 
ejected, the corresponding terminals are disconnected, then the 
interface circuit in the card slot detects the supply voltage at the 
terminal in the card slot, thereby detecting the ejection of the 
card. The interface circuit in the card slot, when detecting such 
card ejection, stops the operation power supply to the card (refer to 
the patent document 1). 
[0003] [Patent Document 1] 

[0004] Japanese Unexamined Patent Publication 2000-99215 (FIG. 5) 
[0005] However, the above conventional technique does not consider 
the problem that might occur in the card due to the stop of the power 
supply when the card is ejected. According to an examination by the 
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inventor of the present invention, if a flash memory card is ejected 
from the card slot during a write operation, the operation power 
supply to the card stops and the supply voltage drops. And, if data 
is kept written in the memory in such a state, the memory might be 
affected adversely by the write operation. For example, if the 
operation power supply stops just after an erasure operation is 
performed just before a write operation in non-volatile memories, 
some of the non-volatile memory cells might be left over as 
over-erased ones. An over-erased memory cell means a memory cell in 
which the threshold voltage is changed over a predetermined threshold 
voltage range, although the threshold voltage of the erased memory 
cell should be included in the range. For example, if the erasure 
state threshold voltage range is set at the low voltage side, the 
threshold voltage of the memory cell becomes lower than the threshold 
voltage range and comes to have a negative voltage. In a memory cell 
of which threshold voltage is negative, the memory cell is turned on 
even when a non-selection voltage (ex., OV) is applied to its word 
line, thereby a current flows in the channel. If such an over-erased 
memory cell is turned on normally, another memory cell that shares a 
bit line with the over-erased memory cell comes to malfunction. To 
prevent such a problem, some countermeasures are taken as follows, 
for example. It is avoided to leave such over-erased memory cells 
over, recovery and relief processings are prepared for generation of 
over-erased memory cells, or a circuit that might malfunction is 
permitted to be isolated when it malfunctions. 
[0006] In order to enable the above countermeasures, the following 
measures are also effective; (1) preparing a spare battery, (2) using 
a large capacity capacitor, (3) dualizing the data area, and (4) 
cautioning the user fully about the trouble occurrence. In (1), 
however, a small card cannot have space for such a spare battery. If 
the card has such space, the card cost increases. The large capacity 
capacitor in (2) also has the same problem as that of (1). In (3), 
the data management method becomes complicated. In (4), it is 
impossible to caution every user fully about the problem occurrence. 
[0007] Under such circumstances, it is an object of the present 
invention to provide a semiconductor processing system represented by 
a card type electronic device, which can solve easily the above 
conventional problem caused by power shutoff that occurs when the 
card is ejected. 

[0008] It is another object of the present invention to provide a 
semiconductor processing system represented by a card type electronic 
device capable of taking countermeasures in accordance with the 
subject memory/data management method with respect to a problem 
caused by power shutoff that occurs when the card is ejected. 
[0009] These and other objects, as well as novel features of the 
present invention will become more apparent by referring to the 
following description and appended drawings. 
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SUMMARY OF THE INVENTION 

[0010] The typical aspects of the present invention to be disclosed 
in this specification will be summarized as follows. 
[0011] [1] The semiconductor processing system, for example, a card 
type electronic device (1), is provided with an interface control 
circuit (4) and a processing circuit (5) and inserted in, for 
example, a card slot (11) to receive an operation power supply 
therefrom. According to one aspect of the present invention for 
solving a problem caused by power shutoff that occurs when the card 
is ejected from the card slot, the interface control circuit, when 
the card is ejected from the card slot, detects a potential change to 
occur at a first external terminal (HI, Fvs2) to be disconnected from 
a predetermined terminal (PI, Pvs2) of the card slot before the power 
supply from the card slot stops. The control circuit then instructs 
the processing circuit that is active to begin an ending processing. 
Consequently, the card type electronic device can perform the ending 
processing by itself before the power supply is shut off completely. 
[0012] According to the second aspect of the present invention, the 
interface control circuit, when the card is ejected from the card 
slot, detects a potential change to occur at the first external 
terminal to be disconnected from a predetermined terminal of the card 
slot before the power supply to the card from the card slot is shut 
off. The control circuit then retains a flag that denotes the power 
shutoff in the non-volatile latch circuit (25). Consequently, the 
interface control circuit can check the flag after the memory card is 
powered to check whether or not any power shutoff occurs. If power 
shutoff is detected, the control circuit decides the processing 
circuit to be abnormal and perform a recovery processing for the 
processing circuit as needed. 

[0013] According to the third aspect of the present invention, the 
interface control circuit, when the card is ejected from the card 
slot, detects a potential change that occurs at the first external 
terminal to be disconnected from a predetermined terminal of the card 
slot before the power supply from the card slot stops. The control 
circuit then starts up a power supply circuit, for example, a charge 
pump circuit (30) to supplement the operation power of the processing 
circuit. Consequently, the time required until the power supply is 
shut off completely can be extended and the control circuit can 
complete necessary processings easily in the meantime. The power 
supply circuit such as a charge pump circuit may be any of a built-in 
one in the processing circuit and a dedicated one added newly. 
[0014] The card type electronic device may be provided with a 
monitoring terminal (H2) connected to the first external terminal so 
as to report the host system as soon as possible about whether or not 
the processing circuit that is active is instructed to begin an 
ending processing. The monitoring terminal (H2) is a terminal that 
enables the host system to monitor potential changes to occur at the 
first external terminal. 
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[0015] [2] According to the first aspect of the above power shutoff 
detection, the first external terminal (HI) functions as a reset 
terminal that receives a first voltage after a reset instruction is 
canceled. The reset terminal is connected to a second external 
terminal (Hvd) through a resistance element (7) and the second 
external terminal (Hvd) receives a second voltage from the card slot. 
The polarity of the second voltage is opposite to that of the first 
voltage. 

[0016] According to the second aspect of the above power shutoff 
detection, the first external terminal receives the first voltage 
when the processing circuit is active and the first external circuit 
is connected to the second external terminal through a resistance 
element and the second external terminal receives the second voltage 
from the card slot. The polarity of the second external terminal is 
opposite of that of the first external terminal. The second external 
terminal can denote indirectly, for example, that the processing 
circuit is active. 

[0017] According to both of the first and second aspects of the power 
shutoff detection, the first voltage is a circuit ground voltage 
(GND) and the second voltage is a supply voltage (Vdd). The second 
external terminal is an external power supply terminal (Hvd). They 
may be reversed in function respectively. In other words, it is 
possible that the first voltage is a supply voltage (Vdd), the second 
voltage is a circuit ground voltage (GND), and the second external 
terminal is a ground source terminal (Hvs). 
[0018] According to the third aspect of the above power shutoff 
detection, the first external terminal is one (Fvs2) of a plurality 
of ground terminals (Fvsl and Fvs2) and the ground terminal (Fvs2) is 
connected to the power supply terminal (Fvd) through a resistance 
element (7). 

[0019] In any of the first to third aspects of the above power-off 
detection, the power supply terminal is disconnected after the first 
external terminal is disconnected from the terminal for 
correspondence in the card slot. 

[0020] (3) If the present invention applies to a non-volatile memory 
card, the processing circuit comes to be a non-volatile memory (5) 
enabling information to be erased/written therefrom/therein 
electrically and the interface control circuit functions as a control 
circuit (4) for controlling both of the external interface and the 
non-volati le memory. 

[0021] At this time, the ending processing is made to adjust the 
threshold voltages of non-volatile memory cells to be set in a 
predetermined threshold voltage range during an erasure/write 
operation, for example. Consequently, no over-erased memory cell is 
left over even when power shutoff occurs undesirably during a data 
write operation. 

[0022] Another example of the ending processing is to set an 
identification flag that can identify a non-volatile memory cell 
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block (a unit for erasing/writing) in which an erasure/write 
operation is performed, then storing the flag in the flash memory. 
Consequently, the interface control circuit checks the identification 
flag set in the non-volatile memory after the flash memory is powered 
so as to check whether or not there is any memory block in which 
power shutoff occurs during the erasure/write operation. If power 
shutoff occurs in any memory block, the memory block may be replaced 
with another according to the data management method employed for the 
memory so as to avoid trouble to be caused by excessive erasure. 
[0023] Together with setting of the identification flag, the 
erasure/write completing processing may be performed for the subject 
non-volatile memory cells. 

[0024] (4) According to another aspect of the present invention, the 
semiconductor processing system such as a card type electronic device 
is provided with a plurality of external terminals that can be 
attached/detached to/from an external device such as a corresponding 
terminal in the card slot, a first processing circuit (4) connected 
to the plurality of external terminals, a second processing circuit 
(5) controlled by the first processing circuit, and a resistance 
element (7) used for the connection between the first and second 
external terminals included in the plurality of external terminals. 
The first external terminal receives the first voltage when the 
second processing circuit is active. The second external terminal 
receives the second voltage. The first processing circuit, when the 
card is ejected from the card slot, detects a voltage change from the 
first voltage to the second voltage at the first external terminal 
before the power supply from the card slot stops, then performs a 
processing such as an ending processing in response to the detected 
voltage change. 

[0025] The first external terminal is, for example, a reset terminal 
that receives the first voltage after a reset instruction is 
canceled. 

[0026] The second processing circuit is, for example, a non-volatile 
memory enabling information to be erased/written therefrom/therein 
electrically and the first processing circuit controls both of the 
external interface and the non-volatile memory. 
[0027] According to still another aspect of the present invention, 
the semiconductor processing system such as a card type electronic 
device is provided with a plurality of external terminals that can be 
attached/detached to/from their corresponding terminals of an 
external device such as a card slot, a first processing circuit 
connected to the plurality of external terminals, a second processing 
circuit controlled by the first processing circuit, and a resistance 
element used for the connection between the first and second external 
terminals included in the plurality of external terminals. The first 
external terminal is one of a plurality of ground terminals. The 
second external terminal is a power supply terminal. The first 
processing circuit detects a voltage change from the ground voltage 
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from the supply voltage of the circuit at the first external terminal 
when the card is ejected from the card slot before the power supply 
from the card slot stops, then performs a processing in response to 
the detected voltage change. For example, the first external terminal 
is disposed so as to be disconnected earlier from its corresponding 
terminal in the card slot than other ground terminals when the card 
is ejected from the card slot. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a schematic block diagram that includes a flash 
memory card, which is an example of a semiconductor processing system 
of the present invention, as well as a card slot; 
[0029] FIG. 2 is a schematic block diagram of a memory card connected 
to a card host system; 

[0030] FIG. 3 is a schematic block diagram for denoting a transition 
state in which a power supply terminal is kept connected while a 
reset terminal is disconnected when the memory card is disconnected 
from the card host system; 

[0031] FIG. 4 is a schematic block diagram of a memory card, in which 
another route of an instruction for an ending processing is denoted; 
[0032] FIG. 5 is a schematic block diagram of a memory card provided 
with a monitoring terminal for monitoring an ending processing; 
[0033] FIG. 6 is a schematic block diagram of a memory card having a 
signal terminal HI of which polarity differs from that shown in FIG. 
1; 

[0034] FIG. 7 is a schematic block diagram for denoting a transition 
state in which the power supply terminal is kept connected while the 
reset terminal is disconnected when the memory card shown in FIG. 6 
is ejected from the card host device; 

[0035] FIG. 8 is another schematic block diagram of the memory card 
provided with means for detecting its ejection from the card slot; 
[0036] FIG. 9 is still another schematic block diagram of the memory 
card provided with means for detecting its ejection from the card 
slot; and 

[0037] FIG. 10 is a schematic block diagram of a flash memory card 
conforming to a card standard that is different from the standard of 
the card shown in FIG. 1, the flash memory card being another example 
of the semiconductor processing system of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0038] FIG. 1 shows a flash memory card, which is an example of the 

semiconductor processing system of the present invention. The flash 

memory card shown in FIG. 1 is a kind of PC card conforming to the 

PCMCIA (Personal Computer Memory Card International Association) 

standard. 

[0039] The flash memory card 1 is configured by an interface terminal 
block 3 provided on a card substrate 2. a controller 4. and a flash 
memory 5, which is a kind of non-volatile memory enabling information 
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to be erased/written therefrom/therein electrically. The interface 
terminal block 3 is inserted/ejected in/from a card slot 11 of a card 
host system 10 such as a personal computer. The type and physical 
configuration of the interface terminal are decided in accordance 
with the standard to which the memory card confirms. For example, the 
interface terminal block 3 is provided with a power supply terminal 
Hvd, a ground terminal Hvs, a card detection terminal Hcd, and a 
plurality of signal terminals HI to Hn. A clock signal terminal is 
included in the signal terminals HI to Hn. The card slot 11 is 
provided with a power supply terminal Pvd, a ground terminal Pvs, a 
card detection terminal Red, and a plurality of signal terminals PI 
to Pn corresponding to the above terminals. For example, the 
interface terminals Pvd, Pvs, Pcd, and PI to Pn of the card slot 11 
are pin terminals while the Interface terminals Hvd, Hvs, Hcd, and HI 
to Hn are hole terminals into which the pin terminals are inserted. 
The tips of the hole interface terminals Hvd, Hvs, Hcd, and HI to Hn 
are aligned. The pin interface terminals Pvd, Pvs, Pcd, and PI to Pn 
have tips and the tips of the power supply terminals Pvd and Pvs are 
protruded and longer than those of the others. The signal terminals 
PI to Pn and the card detect terminal Pcd are formed shorter 
sequential ly. 

[0040] The interface terminals Pvd, Pvs, Pcd, and PI to Pn of the 
card slot 11 are connected to a card controller (not shown) and used 
to detect insertion/ejection of a card, control supply/stop of a 
power in accordance with the detection result of an inserted/ejected 
card, and control the signal interfaces. Although not shown 
specially, the card detect terminal Hcd in each memory card is pulled 
down and the card detect terminal Pcd in the card slot is pulled up. 
If the card 1 is inserted in the card slot 11 and the terminals Hcd 
and Pcd are connected to each other, the terminal Pcd of the card 
slot 11 is set at a ground voltage GND of the circuit, then the 
interface circuit provided in the card slot 11 for monitoring the 
corresponding terminal detects an inserted card, then begins supply 
of an operation power to the memory card 1. When the memory card 1 is 
ejected, the card detect terminals Pcd and Hcd are disconnected from 
each other, thereby the interface circuit of the card slot 11 detects 
the supply voltage set at the terminal and the memory card ejection. 
The interface circuit of the card slot 11 that has detected the card 
ejection stops supply of the operation power to the card. 
[0041] In the memory card 1, the controller 4 and the flash memory 5 
are connected to the power supply terminal Hvd and the ground 
terminal Hvs respectively so as to receive an operation power from 
the card slot 11. The controller 4 controls the interface with the 
host system and the interface with the flash memory 5. 
[0042] The flash memory 5 is provided with a memory mat in which many 
non-volatile memory cells, each of which enables information to be 
erased/written therefrom/therein electrically, are disposed like a 
matrix. Although not limited specially, each of the non-volatile 
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memory cells has a stacked gate structure provided with a source 
(connected to a source line), a drain (connected to a bit line), a 
channel, as well as a pair of a floating gate and a control gate 
(connected to a word line respectively) stacked on the channel so as 
to be insulated from each other. For example, information is erased 
from a memory cell by moving electrons from the floating gate into 
the well region with a negative high voltage applied to, for example, 
the connected word line while a positive high voltage is applied to 
the word line to charge hot carriers into the floating gate from the 
well region to write data in the memory cell. The threshold voltage 
of the memory cell differs between erasing and writing processings at 
a view from the control gate. And, according to this difference, 
information is recorded in the memory cell. 
[0043] The controller 4 controls accesses to the flash memory 5, 
which is regarded as a file memory compatible with hard disks at that 
connection. For example, the controller 4 manages addresses so as to 
access the data area in the flash memory 5 in sectors and controls 
allocation of alternative sectors that will take the places of 
defective sectors. The controller 4 uses physical addresses to 
control the access to the flash memory 5 for erasing, writing, and 
reading information from/ in/from the flash memory. 
[0044] Next, a description will be made for a configuration of the 
memory card 1 that detects its ejection from the card slot 11 by 
itself. In FIG. 1, the voltage of the signal terminal HI is pulled up 
to that of the power supply terminal Hvd in the resistance element 7. 
The signal terminal HI, when it is connected to the corresponding 
terminal PI of the card host system 10, functions as a reset terminal 
to be set at the ground voltage GND after a reset instruction from 
the card host system 10 is canceled. The reset terminal PI is an 
output terminal and the card host system 10, when detecting a 
inserted memory card 1, drives the voltage of the reset terminal PI 
into high level pulses to initialize the controller 4. After that, 
the reset terminal PI keeps the low level. In that connection, the 
reset terminal PI is assumed as one of the signals driven into the 
low level in response to an instruction from the controller 4 while 
the flash memory 5 is in the busy state in which it erases/writes 
information therefrom/therein. 

[0045] FIG. 2 shows how the memory card 1 is inserted in the card 
host system 10. In FIG. 2, a switch is disposed between the reset 
terminal PI and the ground terminal Pvs. This switch is a circuit 
element to be turned on after a reset instruction is canceled so as 
to drive the level of the reset terminal PI into Low. 
[0046] In the state shown in FIG. 2, the reset terminal HI keeps the 
ground voltage GND. If an attempt is made to eject the memory card 
from the card host system 10, the card detect terminal Hcd is 
disconnected from the corresponding terminal Pcd of the card slot 11, 
thereby the card controller of the card host syste'm 10 stops supply 
of the operation power to the terminal Pvd. Even when the card 

-^-vdO) 



JP2004295724 

controller stops supply of the operation power to the terminal Pvd 
such way, it takes some time until the supply voltages of the 
terminals Pvd and Hvd actually drop due to the parasitic capacitor 
component of the power supply system of the card host system 10. In 
the meantime, the reset terminal H1 is disconnected from the signal 
terminal PI of the card host system 10. As a result, the reset 
terminal HI comes to receive the supply voltage Vdd through the 
resistance element 7 so that the level of the terminal HI is driven 
into High. The high level of the reset terminal HI is retained in the 
latch circuit 22 and the latch circuit 22 outputs a signal 23 that 
instructs the flash memory 5 to execute an ending processing. After 
that, it takes some time until the memory card 1 is ejected from the 
card slot 11, thereby the terminals Hvd and Hvs of the memory card 11 
are disconnected from the terminals Pvd and Pvs of the card slot 11. 
In the meantime, the flash memory 5 completes the ending processing 
in response to the above instruction. 

[0047] The ending processing is, for example, adjusting the threshold 
voltages of non-volatile memory cells so as to be set in a 
predetermined threshold voltage range (also referred to as a light 
write processing) during an erasure/write processing. At this time, 
the instruction signal 23 for the ending processing is a reset signal 
(reset) issued from the flash memory 5. The flash memory 5, if a 
reset signal is asserted during an erasure/write processing, executes 
such a light write processing. For example, if an erasure/write 
processing is executed for each word line connected to memory cells 
in a flash memory, such a light write processing is done for memory 
cells that are over-erased or almost over-erased. The light write 
processing means a write processing executed at a shorter application 
time of a high write voltage so as to raise the negative threshold 
vo I tage of the target memory ce 1 1 s up to a pos i t i ve vo I tage. I f a 
write voltage is applied to a word line while an erasure/write 
processing is made for each word line, each memory cell having a 
negative threshold voltage comes to have a potential difference 
larger than that of the memory cell having a positive threshold 
voltage. The potential difference is applied to the charge 
accumulation layer of each memory cell regardless of the 
negative/positive threshold voltage. Consequently, information is 
written earlier in the memory cell having the negative threshold 
voltage than the memory cell having the positive threshold voltage. 
And, because the object of the light write processing is to change 
the threshold voltage of each over-erased memory cell, more 
particularly to change the negative threshold voltage of each memory 
cell to a positive threshold voltage, the write voltage application 
time for the memory cell can be further shortened than that for 
normal write processings. Consequently, the flash memory card 1 can 
cope with an undesirable power shutoff that occurs during a data 
write processing by itself so as not to leave bver-erased memory 
cells before the power supply thereto is shut off completely. 
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[0048] The card controller also executes another ending processing 
that sets an identification flag that can identify a block of 
non-volatile memory cells in/from which information is being 
written/erased and stores the flag. The identification flag may be 
stored in any of its dedicated area provided in the flash memory and 
the sector management area. If the flag is stored in the sector 
management area, it must be assured that the flag can be read when 
the flash memory 5 is powered. Preferably, the flag should be stored 
in the dedicated area so as to improve the reliability. The 
instruction for this ending processing may be a reset signal (reset) 
issued to the flash memory 5. If an erasure/write processing is being 
executed when this reset signal is asserted, it is just required to 
perform an ending processing so as to store the identification flag. 
Consequently, the controller 4 checks the identification flag in the 
flash memory 5 when the flash memory 5 is powered so as to check 
whether or not there is any memory block in which power shutoff 
occurs during an erasure/write processing. If such a memory block is 
detected, the memory block may be replaced with another in accordance 
with the employed data management method so as not to make the 
over-erasure cause another problem. 

[0049] The identification flag may also be set when a completion 
processing is performed for non-volatile memory cells during an 
erasure/write processing. This makes it possible to reduce the memory 
cell replacement frequency, thereby suppressing the consumption of 
alternative sectors. 

[0050] FIG. 4 shows another example of the Instruction route for the 
ending processing. In that connection, the controller 4 is provided 
with a microcomputer 20 for controlling both interface and memory. 
The control register (not shown) of the microcomputer 20 has one bit 
for setting whether to validate the ejected card detecting function. 
This setting bit, when a logical value "1" is set therein, validates 
the ejected card detecting function. This valid bit signal is 
inputted to a 2- input logical product (AND) gate 21 together with the 
signal from the terminal HI and the clock terminal of the D-type 
latch circuit 22 receives the signal output. The data terminal D of 
the D-type latch circuit 22 is connected to the ground terminal Vss 
and the latch circuit 22 outputs the reset signal 23 (reset) to the 
flash memory 5 through the output terminal Q. The flash memory card 1 
is also used to assure perfect compatibility with a hard disk so that 
the card cannot be inserted/ejected from the card slot 11 freely, in 
that connection, no instruction is needed for the ending processing. 
It is just required at that time to set the logical value "0" fixedly 
for the setting bit. 

[0051] FIG. 5 shows a case in which the flash memory 5 is provided 
with a monitoring terminal for the ending processing. In order to 
quickly notify the card host system 10 of whether or not the ending 
processing is instructed to the flash memory 5. the flash memory 5 is 
provided with a monitoring terminal H2 to be connected to the 
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external terminal H1. The monitoring terminal H2 enables the card 
host system 10 to monitor potential changes to occur at the external 
terminal HI. Consequently, the card host system 10 can save write 
data so as to write the data again when power shutoff occurs. In 
addition, it is possible to call the user's attention to the 
inhibition of card ejection during an erasure/write processing. 
[0052] Next, a description will be made for another configuration for 
detecting card ejection from the card slot 11. In the example shown 
in FIG. 6, the voltage of the signal terminal HI is pulled down to 
that of the ground terminal Hvs in the resistance element 7. In this 
case, however, the reset signal RST supplied to the signal terminal 
Hi is a low level pulse that instructs a reset processing, then the 
reset signal RST is kept at the high level. FIG. 6 shows the memory 
card 1 inserted in the card host system 10. In that state, the signal 
terminal HI keeps the supply voltage Vdd. if an attempt is made to 
eject the memory card 1 from the card host system 10 at that time as 
shown in FIG. 7, the card detect terminal Hcd is disconnected from 
the corresponding terminal Pcd of the card slot 11, then the card 
controller 4 of the card host system 10 stops supply of the operation 
power to the terminal Pvd. However, even when the operation power 
supply stops in such a way, it takes some time until the voltages of 
the terminals Pvd and Hvd drop due to the parasitic capacity of the 
power supply system of the card host system 10. In the meantime, the 
signal terminal HI is disconnected from the signal terminal PI of the 
card host system 10. Consequently, the ground voltage GND is applied 
to the signal terminal HI through the resistance element 7, thereby 
the level of the signal terminal HI is changed to Low. The low level 
of the terminal HI is retained in the latch circuit 22 and the latch 
circuit 22 outputs a signal 23 to instruct the flash memory 5 to 
execute an ending processing. After that, it takes some time until 
the memory card 1 is ejected from the card slot 11 and the terminals 
Pvd and Pvs of the card slot 11 are disconnected from the card 
terminals Hvd and Hvs. In the meantime, the flash memory 5 completes 
the ending processing in response to the above instruction. 
[0053] Next, a description will be made for still another 
configuration for detecting card ejection from the card slot 11. In 
the example shown in FIG. 8, a potential change occurs at the signal 
terminal HI when the card is ejected from the card slot just like in 
the above example. At this time, the controller 4 stores the flag 
that denotes power shutoff in response to the potential change. The 
controller 4 can store the flag in the non-volatile latch circuit 25 
provided in itself in that case, not in the flash memory 5. The 
non-volatile latch circuit 25 is composed of non-volatile memory 
cells used as bits just like the flash memory 5. If the level of the 
signal terminal HI is changed while an attempt is made to eject the 
memory card 1 from the card host system, 10, the controller 4 stores 
the flag that denotes power shutoff occurrence together with a sector 
address in the non-volatile latch circuit 25. When the flash memory 5 
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is powered, the controller 4 checks the flag to check whether or not 
any power shutoff has occurred. And, if power shutoff occurs, the 
controller 5 can decide the power-off sector to be abnormal and 
replace the sector with another as needed. 
[0054] Next, a description will be made for still another 
configuration for detecting card ejection from the card slot 11. In 
the example shown in FIG. 9, the potential change at the signal 
terminal HI is detected just like in the above example when the 
memory card 1 is ejected from the card slot 11. The controller 4 then 
starts up the charge pump circuit 30 in response to the detected 
potential change to supply the operation power of the flash memory 5. 
And, as described above, the time required until the power supply 
stops completely can be extended, allowing the controller to complete 
the necessary processings. The charge pump circuit 30 may be any of a 
bui It- in one in the flash memory 5 or a dedicated one added newly to 
the flash memory 5. 

[0055] FIG. 10 shows a flash memory card, which is another example of 
the card type electronic device of the present invention. The flash 
memory card shown in FIG. 10 conforms to, for example, the MMG (Multi 
Medium Card) standard. 

[0056] The flash memory card 1 is composed of an interface terminal 
block 3 formed on a card substrate 2, a controller 4, and a flash 
memory 5, which is a kind of non-volatile memory enabling information 
to be erased/written therefrom/therein electrically. The interface 
terminal block 3 is inserted/ejected in/from the card slot 11 of the 
card host system 10 such as a personal computer. The type and 
physical configuration of the interface terminal are decided in 
accordance with the standard to which the memory card conforms. For 
example, the interface terminal block 3 is provided with a power 
supply terminal Fvd, a ground terminals Fvsl and Fvs2. a card 
detection terminal Fed, and a plurality of signal terminals F1 to F4. 
The card slot 11 is provided with a power supply terminal Pvd, ground 
terminals Pvsl and Pvs2, and a plurality of signal terminals PI to Pn 
corresponding to the above terminals. For example, the interface 
terminals Pvd, Pvsl, Pvs2, and PI to Pn of the card slot 11 are pin 
terminals while the Interface terminals Fvd, Fvsl, Fvs2, and F1 to Fn 
are flat terminals on which the pin terminals come in contact. The 
connection/disconnection of the flat power supply terminals Fvd, 
Fvsl, and Fvs2 to/from the power supply interface terminals Pvd, 
Pvsl, and Pvs2 are made earlier than the connection/disconnection of 
Fvd, Fvsl, Pvd, and Pvsl. In short, when the memory card 1 is 
inserted in the card slot 11, connection of Pvsl and Pvd to Fvsl and 
Fvd is made earlier than connection of Pvs2 to Fvs2. When the memory 
card 1 is ejected from the card slot 11, the connections are done in 
the reverse order; Pvsl is disconnected from Fvsl and Fvd after Pvs2 
is disconnected from Fvs2. For example, the terminal Pvs2 is shorter 
than the terminals Pvd and Pvs1 by t mm. 

[0057] The interface terminals Pvd, Pvs1. PVs2, and PI to P4 of the 
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card slot 11 are connected to a card controller (not shown). The card 
controller detects insertion/ejection of the card 1 and controls 
supply and stop of the power according to the detection result of 
insertion/ejection of the card 1, as well as the signal interfaces. 
[0058] In the memory card 1, the controller 4 and the flash memory 5 
are connected to the power supply terminal Fvd and the ground 
terminal Fvs to receive the operation power from the card slot 11 
respectively. The controller 4 controls interfacing with both of the 
card host system 10 and the flash memory 5. 

[0059] The flash memory 5 is provided with a memory mat in which many 
non-volatile memory cells, each of which enables information to be 
written/erased therein/therefrom electrically, are disposed like a 
matrix similarly to the above example. A high voltage is applied to 
each memory cell so that information is written/erased therein. 
[0060] The controller 4 controls accesses to the flash memory 5 that 
is assumed as a file memory compatible with a hard disk. For example, 
the controller 4 manages addresses so as to enable accesses to the 
data area provided in the flash memory 5 in sectors and controls 
allocation of sectors that will take the places of defective sectors. 
Physical addresses are used to access the flash memory 5 to erase, 
write, and read information therefrom/therein. 
[0061] Next, a description will be made for a configuration of the 
memory card 1 for detecting its own rejection from the card slot 11. 
In the example shown in FIG. 10, the voltage of the terminal Fvd is 
pulled up to that of the power supply terminal Fvsl in the resistance 
element 7. 

[0062] While the memory card 1 is inserted in the card host 11, the 
terminal Fvsl keeps the ground voltage GND. If an attempt is made to 
eject the memory card 1 from the card host system 10, the terminal 
Fvsl is disconnected from the signal terminal PI of the card host 
system 10. Consequently, a supply voltage Vdd is applied to the 
signal terminal Fvsl through the resistance element 7, thereby the 
level of the signal terminal Fvsl is changed to High. The High level 
of the terminal Fvsl is retained in the latch circuit 22 and the 
latch circuit 22 outputs a signal 23 to instruct the flash memory 5 
to execute an ending processing. After that, it takes some time until 
the memory card 1 is ejected and the terminals Pvd and Pvs2 of the 
card slot 11 are disconnected from the terminals Fvd and Fvs2 of the 
memory card 1. In the meantime, the flash memory 5 completes the 
ending processing in response to the above instruction. 
[0063] While the preferred embodiment of the present invention has 
been described, it is to be understood that modifications will be 
apparent to those skilled in the art without departing from the 
spirit of the invention. 

[0064] For example, the non-volatile memory cell may have a 
split-gate structure provided with a source (connected to a source 
line),, a drain (connected to a b'it line), a channel, and a pair of a 
se I ect gate (connected to a word I i ne) and a memory gate (connected 
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to a memory gate control line) formed on the channel so as to be 
insulated from each other. In addition to a threshold voltage 
difference, the non-volatile memory can employ a carrier trapping 
position difference with respect to such a charge trapping film as a 
silicon nitride film to store information therein. Furthermore, 
although the non-volatile memory cell of the present invention can 
store information consisting of only one bit, it may store 
information consisting of two or more bits. 

[0065] If a card type electronic device is used as a flash memory 
card, the card standard may not be limited only to those described 
above; it may also use other various types of card standards. 
[0066] The card type electronic device may not be a flash memory 
card; it may be any of an SRAM (Static Random Access Memory) card, a 
LAN (Local Area Network) card, a modem card, and a graphic card. In 
that connection, if the card includes a non-volatile memory device 
for storing control information, the memory device may be instructed 
to execute the ending processing as described above. The present 
invention may also apply to any card type electronic device that does 
not include a non-volatile memory. For example, if a communication 
card is ejected undesirably during a transmission/receiving 
processing, a power-off/recei ving error code may be transmitted to 
the transmission source smooth the re-transmission processing. 
[0067] As described above, the present invention may apply widely to 
various semiconductor processing systems such as card type electronic 
devices including removable media. 

[0068] The typical effects to be obtained from the present invention 
disclosed in this specification are briefly described as follows. 
[0069] Concretely, because the subject semiconductor processing 
system represented by a card type electronic device can detect by 
itself that it is ejected before the power supply thereto stops 
completely so as to cope with power shutoff. Consequently, any memory 
card can take a proper measure to cope with such power shutoff in 
accordance with the employed memory/data management method. This is 
why the present invention can provide a semiconductor processing 
system that does not require any of a spare battery and a large 
capacity capacitor, thereby the processing system is reduced in cost, 
size, and weight. The semiconductor processing system can also reduce 
errors to be caused by power shutoffs and improve the reliability. 
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Claims of corresponding document: US20041 93928 



1. A semiconductor processing system comprising an interface control 
circuit and a processing circuit, and attached to an external 
apparatus so as to receive an operation power supply therefrom, 
wherein said interface control circuit, when said system is removed 
from the external apparatus, detects a potential change that occurs 
at a first external terminal to be disconnected from a predetermined 
terminal of the external apparatus before the power supply from the 
external apparatus is shut off. then instructs the processing circuit 
that is active to perform an ending processing. 

2. A semiconductor processing system comprising an interface control 
circuit and a processing circuit, and attached to an external 
apparatus so as to receive an operation power supply therefrom, 
wherein said interface control circuit, when said system is removed 
from the external apparatus, detects a potential change that occurs 
at a first external terminal to be disconnected from a predetermined 
terminal of the external apparatus before the power supply from said 
external apparatus is shut off, then stores a flag denoting an 
occurrence of the power supply shutoff. 

3. A semiconductor processing system comprising an interface control 
circuit and a processing circuit and attached to an external 
apparatus so as to receive an operation power supply therefrom, 
wherein said interface control circuit, when said system is removed 
from the external apparatus, detects a potential change that occurs 
at a first external terminal to be disconnected from a predetermined 
terminal of the external apparatus before the power supply from the 
external apparatus is shut off. then starts up a power supply circuit 
to supplement the operation power supply of the processing circuit. 

4. The semiconductor processing system according to claim 1, 
wherein said system includes a monitoring terminal coupled to said 
first external terminal, and 

wherein the monitoring terminal enables the external apparatus to 
monitor said potential change that occurs at said first external 
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terminal. 

5. The semiconductor processing system according to claim 2, 
wherein said first external terminal is a reset terminal to be set at 
a first voltage after a reset instruction is completed, and 
wherein said reset terminal is coupled to a second external terminal 
through a resistance element while said second external terminal 
receives a second voltage from the external apparatus, the polarity 
of said second voltage being opposite from that of said first 
voltage. 

6. The semiconductor processing system according to claim 3, 
wherein said first external terminal receives a first voltage when 
the processing circuit is active and said first external terminal is 
coupled to said second external terminal through a resistance 
element, and 

wherein said second external terminal receives a second voltage from 
the external apparatus, the polarity of said second voltage being 
opposite from that of said first voltage. 

7. The semiconductor processing system according to claim 5, 
wherein said first voltage is a ground voltage and said second 
voltage is a supply voltage while said second external terminal is an 
external power supply terminal. 

8. The semiconductor processing system according to claim 6, 
wherein said first voltage is a supply voltage and said second 
voltage is a circuit ground voltage while said second external 
terminal is a ground source terminal. 

9. The semiconductor processing system according to claim 1, 
wherein the first external terminal is one of a plurality of ground 
terminals and said one of the ground terminals is connected to a 
power supply terminal through a resistance element. 

10. The semiconductor processing system according to claim 1, 
wherein said processing circuit includes a non-volatile memory 
enabling information to be written/erased therein/therefrom 
electr ical iy; and 

wherein said interface control circuit is a control circuit for 
controlling both of said external interface and said non-volatile 
memory. 

11. The semiconductor processing system according to claim 10, 
wherein said ending processing adjusts threshold voltages of 
non-volatile memory cells so as to be set in a predetermined 
threshold voltage ran|e during an erasure/write processing. 
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12. The semiconductor processing system according to claim 10, 
wherein said ending processing sets and stores an identification flag 
that can identify a block of non-volatile memory cells during an 
erasure/write processing. 

13. The semiconductor processing system according to claim 12, 
wherein said ending processing includes a completing processing for 
the current erasure/write processing for a non-volatile memory cell. 

14. A semiconductor processing system, comprising: 

a plurality of external terminals, each of which is 
attachable/detachable to/from its corresponding terminal of an 
external apparatus; 

a first processing circuit coupled to said plurality of external 
terminals; 

a second processing circuit controlled by said first processing 
circuit; and 

a resistance element used for connection between a first external 
terminal and a second external terminal among said plurality of 
external terminals, 

wherein said first external terminal receives a first voltage when 
said second processing circuit is active, 

wherein said second external terminal receives a second voltage, and 
wherein said first processing circuit, when the system is removed 
from said external apparatus, detects a voltage change from said 
first voltage to said second voltage at said first external terminal 
before power supply from the external apparatus is shut off, then 
executes a processing in response to the detected voltage change. 

15. The semiconductor processing system according to claim 14, 
wherein said first external terminal is a reset terminal that 
receives a first voltage after a reset instruction is completed. 

16. A semiconductor processing system, comprising: 
a plurality of external terminals, each of which is 
attachable/detachable to/from its corresponding terminal of an 
external apparatus; 

a first processing circuit coupled to said plurality of external 
terminals; 

a second processing circuit controlled by said first processing 
circuit; and 

a resistance element used for connection between the first external 
terminal and a second external terminal among said plurality of 
external terminals, 

wherein said first external terminal is one of a plurality of ground 
terminals, 

wherein said secorld terminal is a power supply terminal, and 
wherein said first processing circuit, when the system is removed 
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from said external apparatus, detects a voltage change from a ground 
voltage to a supply voltage thereof at said first external terminal 
before power supply from the external apparatus is shut off. then 
executes a processing in response to the detected voltage change. 

17. The semiconductor processing system according to claim 16, 
wherein said first external terminal is disposed so as to be 
disconnected from its corresponding terminal of said external 
apparatus earlier than other ground terminals when the system is 
removed from said external apparatus. 

18. The semiconductor processing system according to claim 16, 
wherein said second processing circuit includes a non-volatile memory 
enabling information to be written/erased therein/therefrom 
electrically, and 

wherein said first processing circuit is a control circuit for 
controlling both of said external interface and said non-volatile 
memory. 
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